Long-latency responses of brain noradrenergic neurons to noxious stimuli are preferentially attenuated by intravenous morphine.
The nucleus locus coeruleus (LC) has been strongly implicated in the processing of noxious stimuli. Consistent with this, previous studies have shown that spontaneous LC discharge is depressed by morphine. However, effects of morphine on evoked responses of LC neurons to noxious stimuli have not been systematically examined. We reported recently that responses to footshock stimuli in rat locus coeruleus neurons consist of an early (A-fiber mediated) component and a previously undescribed late (C-fiber mediated) component. In the present study, we administered analgesic doses of morphine (0.1, 0.5, or 1.0 mg/kg, i.v.) to determine the effect on A- and C-fiber components of footshock responses in LC neurons. Doses of 0.5 and 1.0 mg/kg significantly attenuated the C-fiber mediated response of LC neurons without affecting the A-fiber response component. Spontaneous LC discharge was reduced by administration of all doses of morphine. Both depressive effects of morphine were abolished by intravenous administration of naloxone. In contrast, local microinfusion of naloxone into the LC abolished the morphine-induced decrease of spontaneous discharge but did not prevent the depression of the C-fiber mediated footshock response by morphine. This indicates that the site of action for morphine's attenuation of the late LC response to footshock stimulation is outside of the LC. The results are consistent with the hypothesis that the late (C-fiber-mediated) footshock responses in locus coeruleus are involved in the processing of noxious stimuli and may contribute to anti-nociceptive mechanisms.